Protein tyrosine phosphatase regulation in fibroblasts from patients with an insulin receptor gene mutation.
Tyrosine phosphorylation of the insulin receptor is the initial event following receptor binding to insulin, and it induces further tyrosine phosphorylation of various intracellular molecules. This signaling is countered by protein tyrosine phosphatases (PTPases), which reportedly are associated with insulin resistance that can be reduced by regulation of PTPases. Protein tyrosine phosphatase 1B (PTP1B) and leukocyte antigen-related PTPase (LAR) are the PTPases implicated most frequently in insulin resistance and diabetes mellitus. Here, we show that PTP1B and LAR are expressed in human fibroblasts, and we examine the regulation of PTPase activity in fibroblasts from patients with an insulin receptor gene mutation as an in vitro model of insulin resistance. Total PTPase activity was significantly lower in the cytosolic and membrane fractions of fibroblasts with mutations compared with controls (p<0.05). Insulin stimulation of fibroblasts with mutations resulted in a significantly smaller increase in PTP1B activity compared with stimulation of wild-type fibroblasts (p<0.05). This indicates that insulin receptor gene mutations blunt increases in PTPase activity in response to insulin, possibly via a negative feedback mechanism. Our data suggest that the PTPase activity in patients with insulin receptor gene mutation and severe insulin resistance may differ from that in ordinary type 2 diabetes.